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ABSTRACT: Canine leishmaniasis and American trypanosomiasis (AT)
are caused by related hemoflagellated parasites, Leishmania spp. and
Trypanosoma cruzi, which share several common host species. Dogs are
reservoirs for human infections by both pathogens. We determined the
prevalence of antibodies to Leishmania spp. and T. cruzi in dogs from
Grenada, West Indies. We examined 70 dog sera using the qualitative
immunochromatographic dipstick tests (ICTs) based on recombinant
antigens specific for visceral leishmaniasis and AT. Antibodies to visceral
Leishmania were not detected in Grenadian dogs by ICT. Using the canine
dipsticks for AT, antibodies to 7. cruzi were determined in 3 (4.3%) of the
70 dogs. Results from this study indicate that dogs in Grenada are exposed
in low levels to 7. cruzi, but not to visceral Leishmania spp. at all.

Leishmania spp. and Trypanosoma cruzi are closely related zoonotic
hemoflagellates that can cause fatal infections in humans and dogs. Both
Leishmania spp. and T. cruzi have been described in various domestic and
wild mammals. Domestic canines play an important role in the
epidemiology of both visceral leishmaniasis (VL) and American trypano-
somiasis (AT) because they are important reservoir hosts for human
infections with their respective causative parasites (Chappuis et al., 2007;
Rosypal, Cortes-Vecino et al., 2007). Worldwide there are approximately
12 million people with leishmaniasis (Desjeux, 2004), and the Centers for
Disease Control and Prevention (CDC) (http://www.cdc.gov/chagas/
epi.html. Accessed 1/11/2010) estimates that up to 11 million people are
currently infected with 7. cruzi (WHO, 2007).

Leishmaniasis and AT are endemic in most of Latin America, but
limited information is available about them specifically in the Caribbean.
The Caribbean comprises a chain of islands, also called the West Indies,
from Cuba to Trinidad. Grenada is a southern island near the northern
coast of Venezuela. Little is known of Leishmania spp. and 7. cruzi
infections in dogs in Grenada, West Indies. In the present report, we
examined the serological prevalence of Leishmania spp. and T. cruzi in
dogs from Grenada, West Indies, using commercial immunochromato-
graphic dipstick tests for canine VL and AT.

Canine samples for this study were obtained from various sources in
Grenada, West Indies. Tested animals included 67 dogs from St. George’s
University (SGU) School of Veterinary Medicine for routine spay or
neuter, dogs participating in free SGU vaccination clinics conducted in
several parishes, those from the Grenada Society for the Prevention of
Cruelty to Animals, dogs from parishes throughout Grenada identified by
word of mouth, and some stray dogs. A signed owner consent form was
obtained for all pet animals. Prior to sampling, all dogs were examined by
a veterinarian and given a body condition score. Any dog exhibiting
clinical signs of systemic disease, or if a blood sample could not be
obtained, was excluded from the study.

As part of a Toxplasma gondii and Neospora caninum characterization
study (Dubey et al., 2008), blood was collected from jugular, cephalic, or
lateral saphenous vein. Serum was separated by centrifugation and stored
frozen (—20 C) at SGU until all samples were obtained. Frozen sera were
sent by overnight airmail to the United States Department of Agriculture
Animal Parasitic Diseases Laboratory, Beltsville, Maryland. Frozen sera
were subsequently sent to the Department of Natural Sciences and
Mathematics, College of Science, Technology, Engineering and Mathe-
matics, Johnson C. Smith University, Charlotte, North Carolina, where
serology for antibodies to Leishmania spp. and T. cruzi was performed.
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Commercial canine immunochromatographic (ICT) dipstick assays
were conducted for qualitative antibody detection to visceral Leishmania
spp. and 7. cruzi. Antibody testing was performed according to the
manufacturer’s test procedure. The ICT assays are based on recombinant
antigens and have been developed into a dipstick format. The tests are a
proprietary gold mix based on recombinant antigens. Previous reports
have demonstrated their superior performance over traditional serological
screening tests based on crude antigens or whole organisms (Houghton et
al., 2000; Scalone et al., 2002). Canine sera were tested for antibodies to
recombinant K39 (rK39) (Kalazar Detect@® Canine Rapid Test, InBios
International Ltd., Seattle, Washington), which is an amastigote protein
specific to visceral Leishmania spp., and it does not cross-react with
antibodies to 7. cruzi (Burns et al., 1993). Anti-7. cruzi antibodies were
evaluated by canine ICT (Trypanosoma Detect®) MRA Rapid Test;
Inbios International Ltd., Seattle, Washington) based on multiepitope
recombinant antigens.

Sera were tested by ICT according to the manufacturer’s test procedure.
Briefly, dog serum (20 ul) was aliquotted onto a test strip. The dipstick
then was placed in a well of a 96-well round bottom tissue culture plate
and provided chase buffer (100150 ul). Test results were read after 10 min.
According to the test procedure, after 10 min, a red control line and a
second line in the test field appeared if the result was positive. The
presence of a red band only on the control line indicated a negative result.

Antibodies to visceral Leishmania spp. were not found in Grenadian
dogs. Seropositivity for 7. cruzi was detected in 3 dogs (4.3%). Based on a
previous study, the dogs exhibiting antibodies to 7. cruzi were seropositive
for neither N. caninum nor T. gondii.

The ICT dipsticks used in this study are based on recombinant antigens and
are considered ideal diagnostic tools for testing in remote areas (Chappuis et
al., 2007). The ICT is a qualitative assay, but it detects canine antibodies to
Leishmania or T. cruzi with titers as low as 1:50 or 1:25, respectively (Rosypal
etal., 2005; Rosypal, Tidwell, and Lindsay, 2007). In addition, several studies
using the recombinant antigens in the ICT demonstrated high specificity
compared to traditional serological assays (Burns et al., 1993; Rosypal et al.,
2005; Rosypal, Tidwell, and Lindsay, 2007).

In the present study, none of the dogs tested positive for antibodies to
visceral Leishmania parasites by the ICT. Human leishmaniasis has been
occasionally documented from several of the Caribbean islands (Grimaldi
et al., 1989; Zeledon, 1992; Ashford, 2000), but to our knowledge no cases
of human or canine leishmaniasis have been documented from the island
of Grenada. Zoonotic cutaneous and visceral leishmaniasis in the Latin
American and Caribbean region primarily involves transmission between
humans and dogs or other sylvatic reservoirs (reviewed by Hotez et al.,
2008). Cutaneous leishmaniasis has been described in the Dominican
Republic, Martinique, Guadeloupe, Trinidad, and the French Antilles
(Grimaldi et al., 1989; Zeledon, 1992). In 1966 the first indigenous case of
visceral leishmaniasis from the Caribbean islands occurred on Guadeloupe
in a 7-yr-old girl (Zeledon, 1992) and has subsequently been described in
Martinique (reviewed by Grimaldi et al., 1989).

Although few cases of leishmaniasis have been reported from the region,
several species of sand fly vectors are dispersed throughout the Caribbean
islands (reviewed by Zeledon, 1992). An animal reservoir for leishmaniasis
has not been identified in the Caribbean, but the black rat (Rattus rattus)
is suspected (Zeledon, 1992). The prevalence of leishmaniasis in Grenada
is unknown, and whether dogs can be a source of infection for humans on
this island is not clear.

The seroprevalence of 7. cruzi in dogs from Grenada was 4.3% (3 of 67
dogs) in the current work. The ICT is a qualitative assay, so titers were not



determined. False positive cross-reactions with the Leishmania spp. ICT
were not observed in 7. cruzi-positive dogs, which supports the specificity
of the visceral leishmaniasis and AT ICT serological assays.

Trypanosoma cruzi is an arthropod-borne parasite of medical and
veterinary importance. AT is a significant public health concern and
causes serious cardiac disease in both humans and dogs. Canine AT is
marked by myocardial dysfunction in both the acute and chronic phases of
disease (Barr, 2006). In Latin America, domestic dogs are considered a
major reservoir in the domestic transmission cycle of 7. cruzi (Giirtler et
al., 2007), and they can serve as sentinels of human infections (Estrada-
Franco et al., 2006).

Thirteen countries in Latin America and the Caribbean (LAC), are
endemic for AT (reviewed by Hotez et al., 2008); however, current data on
the burden and distribution of 7. cruzi infections do not exist for most of
this region (Reithinger et al., 2009). Triatomine vectors tend to live in cracks
and crevices in poor-quality housing, and infected dogs can increase the risk
of domiciliary transmission (Giirtler et al., 2007). Efforts of the Southern
Cone Initiative to eliminate AT have significantly reduced new human
infections with 7. cruzi (Moncayo and Ortiz Yanine, 2006); however, the
disease remains endemic in many parts of Latin America. Animal reservoirs
and human immigrants into nonendemic areas could result in the emergence
or reemergence of AT (Estrada-Franco et al., 2006).

In the LAC region, several countries close to Grenada are affected by
AT. Trypanosoma cruzilevels vary depending on location and host species.
In 1965 the first presumed cases of 7. cruzi infection were described in
Trinidad in humans with symptoms of cardiomyopathy (Anonymous,
1965); T. cruzi-like parasites were found in Caribbean insect vectors
(Anonymous, 1965). Authochthonous acute AT has been confirmed in
Suriname (Oostburg et al., 2003), and a survey of 1,487 people in French
Guiana revealed 0.5% had detectable 7. cruzi IgG serum antibodies
(Aznar et al., 2004). Recently in Venezuela, seroprevalence has been
reported at 1.6% in humans (Rojas et al., 2008). Antibody levels in
Venezeulan dogs range from 6.4% (Rojas et al., 2008) to 67.6% (Crisante
et al., 2006), depending on the serological test used and location within the
country. To our knowledge, there are no published reports of canine AT in
Grenada, West Indies.

Protozoan parasites that are structurally similar can differ antigenically
(Dubey et al., 2008). Leishmania spp. and T. cruzi are closely related
parasites that use different insect vectors to infect mammalian hosts. The
overall lack of canine antibodies to viscerotropic Leishmania spp. and low
T. cruzi seroprevalence (4.3%) could reflect antigenic distinction between
these 2 organisms or a difference in distribution of the vector species on
the island of Grenada. In the present study, we describe antibodies to 7.
cruzi for the first time in dogs from Grenada, West Indies. Because of the
public health importance of this parasite, further epidemiological research
should be conducted to determine the presence of 7. cruzi in Grenada and
to determine the role of dogs as a domestic reservoir on this Caribbean
island.
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